The aim of this paper consists in studying the relationship between the presence of monopsony power and the use of temporary contracts in the UK labour market. Both the existing literature and the simple descriptive analysis conducted in this paper on a LFS-based dataset suggest the existence of patterns that cannot be easily reconciled with the hypothesis of perfect competition in the labour market and with the assumption of compensating differentials as implied by Rosen (1987) . In particular, temporary workers seem to face worse job conditions in terms of wage and travel-to-work distance as compared to their permanent counterparts. A simple theoretical model, in which commuting time is used as a proxy for monopsony power, is developed in order to fully capture the extent of the previously mentioned relationship. The empirical analysis tends to confirm several of the hypotheses suggested by the model and emphasizes how the results for the workers who have experienced a change in their job status appear to be in line with the main theories on compensating differentials. In particular, a shift from a temporary to a permanent contract leads to a reduction in the wage and a simultaneous increase in travel-to-work distance, while the wage dynamic related to the workers shifting from a temporary contract to another temporary one is less clear.
Introduction
The aim of this paper consists in empirically estimating the extent of the presence of monopsony power in the UK labour market. Particular emphasis is posed on the analysis of the relationship between monopsony power and the use of temporary contracts. The motivation behind this kind of study relies on the simple observation that, coeteris paribus, temporary workers still seem to face drastically different working conditions comparing to those characterising their permanent colleagues, in terms of salary, working hours, benefits, etc 1 . This fact casts some shadows on the hypothesis that the labour market is perfectly competitive, leaving therefore some room for an analysis of the bargaining power of employers and employees. Furthermore, with respect to this particular segment of the market, the theory of equalizing differences (Rosen (1987) ) appears to be questionable.
Of course, the fact that the labour market can not be seen as a perfectly competitive one does not represent an original twist in economic studies 2 , and several approaches has been proposed in order to consistently study this kind of framework 3 . My study relies on some of the most recent contributions to the relevant literature. In particular, I try to study the size and the scope of monopsony power through the investigation of the commuting time which relates to different kinds of workers. Although not completely new 4 , this approach has not been fully exploited, and, at least to my knowledge, has not been used yet in studying the differences between the temporary and permanent segments of the labour market. My aim is to implement this kind of analysis mainly following some already existent models, but correcting them by differentiating between permanent and temporary contracts. I hence develop my own, simple theoretical model which I then empirically test making use of an ad hoc built dataset based on several waves of the Quarterly Labour Force Survey.
The remaining of this paper is organised as follows. In the next section I discuss the institutional framework in which I will include my study and some of the existing literature in the relevant fields, including the analysis of those models which my study is mostly based on. In section 2 I try to sketch what my theoretical contribution will be. Section 3 will describe the data which I will make use of in this first part of my research while the empirical results I have achieved are presented in section 4. Section 5 concludes.
Institutional Framework and Literature Review
From the introductory part is clear that I try to merge in a unique paper the contributions arising from three different strands of the economic literature. I am referring to studies related to temporary contracts, monopsony power and commuting time. As stated before, such an attempt appears to be relatively innovative with respect to the previously established literature 5 . Hence, in order to fully depict the framework within which I will try to operate, a brief introduction to each of these strands is needed.
The first segment of literature I would like to focus my attention on studies temporary contracts and atypical jobs in general. It is a generally accepted statement that temporary employment in the United Kingdom is characterized by a certain degree of stability in terms of the proportion of fixed-term workers on the total number of employees. Table 1 , which shows the percentage of temporary employees, with reference to male workers aged 16 to 65 years, confirms this claim.
Comparing UK percentages with those of other European countries and the European average in the last ten years, it is evident that the dynamics of the percentage of temporary workers in the UK is relatively small.
The characteristics of these employees have been effectively studied by Booth, Francesconi, and Frank (2000a) and Booth, Francesconi, and Frank (2000b) . Using data from the British Household Panel Survey, the authors study from both a descriptive and an empirical point of view the structure of temporary workers' careers. Their findings depict temporary workers as young, poorly experienced, low trained employees. Interestingly, temporary workers are generally less satisfied than permanents about their job. Furthermore, the bulk of the research reveals that holding a temporary contract can constitute a stepping stone to permanent work, but male workers who start work in a fixed-term employment tend to experience a relevant wage penalty when move to a permanent one. In fact this penalty can be quantified in 8.5% for men with one year of full time experience and in 5% for those with ten years of full time experience 6 .
It is useful to enlarge our prospective so as to include studies related to other countries' experiences. Until recently most of the economic literature which refers to temporary workers, in fact, has been largely concentrated on those countries in which the presence of temporary employees constitutes one of the most striking feature of the labour market (the typical example being that of Spain, i.e. that of a market characterised by a proportion of temporary workers constantly above 30 percent in the last ten years). Nonetheless, the emergence of a "two tier system"in several European labour markets (i.e. a market in which temporary and permanent contracts co-exist), as led to a growing number of papers devoted to the analysis of this phenomenon. The contributions of Blanchard and Landier (2001) , Berton and Garibaldi (2006) , Boeri and Garibaldi (2007) represent relevant examples of this literature, mainly based on the search approach.
One of the most influential study related to the Spanish case and in particular to is that of Bentolila and Dolado (1994) . After having studied the variables that characterize temporary employees'
behaviours with respect to their relations with employers, trade unions and other workers, the authors suggest that the impact of the more recent Spanish reforms can not be overestimated. These reforms, in fact, have not interfered with the whole distribution of temporary jobs, but have been targeted toward some marginal aspects, slightly changing the duration of contracts and addressing only the needs a few categories of temporary workers. Dolado, Garcia-Serrano, and Jimeno (2001) address the issue of why the percentage of temporary workers in Spain remained stubbornly high 6 Booth, Francesconi, and Frank (2000b) pp. 14-15. The corresponding figures for women reveal a consistently lower penalty. after the implementation of several restrictive reforms. In their article, they used panel regression techniques on the ECHP datasets in order to isolate several factors that might have played a role in the resilience of temporary job after 1997 (year in which the last reform was introduced). After having noticed that a consistent share of temporary workers was employed in the public sector, they control for the effect of the reform in that particular segment of the economic system. Their results indicate that the interaction between national and European regulations (with particular stress to the rules of allocation of social funds) has led to an increase in the hiring of fixed-term employees in public activities, which has (almost) overruled the reduction in the private sector. In fact, a 1% increase in social funds leads to an increase of temporary employment in public sector by 0.2%. Kugler, Jimeno, and Hernanz (2002) focused on the same issue using data from the Spanish Labour Force Survey. Their finding is slightly different, suggesting that the legislative change has led to an increase of permanent contracts for young people, with an increment in the probability of getting a job of 2.5% for young (16-29 year old) men and of 6% for young women. This effect disappears when focusing on older (above 45 years) workers. Furthermore, they stress the opportunity of studying the introduction of reforms in order to perform a "natural experiment"in an economic environment.
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A different focus is suggested by Guell and Petrongolo (2000) and by Garcia-Perez and Bullon (2007) ; In particular in the first contribution the aim of the authors is to study the duration pattern of fixed-term contracts and the determinants of their conversion into permanent ones 7 . Their approach, which is also tested with respect to the Spanish experience, consists in constructing a discrete time hazard function so as to identify the transition patterns from one state to another one and, more importantly, the timing of transition. The empirical results are two-folded. They suggest that the probability of getting a permanent contract is certainly affected by a set of personal characteristics of the workers, but that these effects contributes in a way which is consistent with previous findings. More interestingly, conversion rates appear to be positively influenced by employees' bargaining power. Furthermore, conversion is much more likely to happen when the contract is approaching the end of the legal limit.
A second branch of economic literature which I refer to is related to the study of the emergence of monopsonistic positions in labour markets. Apart from those contributions that I have already cited in the introductory part, there are several other articles which are worth to be mentioned. For 7 Guell and Petrongolo (2000) , p. 1.
example Ransom, Boal, and Beck (2000) , in which the authors focus on the employment and pay patterns of public school teachers in Missouri. Their contribution is characterised by the attempt to empirically address the issue of monopsony power in labour market basing their analysis on two different theoretical models. On the one hand, in fact, their approach is based on a traditional model in which teachers' pay is related to several measures of job concentration; at a second stage of analysis they present an estimation based on the idea of spatial differentiation. Such an approach relates monopsony power to the fact that not all the school districts may be seen as "perfect substitutes"by the teachers 8 . Interestingly enough, the two approaches seem to lead to a similar conclusion: the market power enjoyed by school districts appear to be only a short-run feature, while in the long run no evidence of monopsony power can be detected 9 . Furthermore, the results appear to be extremely sensitive to changes in the ways the variables used as regressors are specified.
Similar, and perhaps more robust, results are those found by Boal (1995) , which tested employer monopsony in coal mining in West Virginia in the period between 1897 and 1936. Staiger, Spetz, and Phibbs (1999) , in their attempt to analyse monopsony power in the US nurse labour market focusing again on the percentage difference between MRP and wage, try to measure employers' market power estimating the elasticity of labour supply to a change in wage 10 .
Yet differently from the previously cited papers, in this case the author do find a significant degree of monopsony power in the market. In fact, they find that a change in wage has a significant impact on labour supply faced by the individual hospital and by the market as a whole. Dewit and Leahy (2005) suggest a different approach to the study of oligopsony. In particular, they base their analysis on the taxonomy of business strategy proposed by Fudenberg and Tirole (1984) , suggesting the possibility to study the behaviour of 2 competing firms in the labour market form a strategic point of view. The autors show the strategic implications and differences led by the decisions of the firms to compete on wages or employment.
The possibility to study monopsony power through its linkages with commuting time has not been extensively analysed in the economic literature. One of the main contributions in this respect is certainly constituted by the work of Manning, which will be extensively investigated in the next 8 Ransom, Boal, and Beck (2000) , pp. 2-7. 9 Ibid., pp. 10-18. 10 The estimation of the elasticity of labour supply is also at the base of other contributions; see, as an example, Ransom and Oaxaca (2005) . section. A more recent attempt to introduce travel-to-work time as a relevant variable in the study of monopsony power can be found in Falch and Stroem (2005) , in their study of wage flexibility in the Norwegian public sector. Their idea is quite straightforward: The monopsony power each municipality enjoys with respect to local workers should be viewed as negatively related to the possibility of workers to commute to another municipality. In order to define the level of bargaining power in each municipality, Falch and Stroem suggested the use of an index of monopsony power (IMP) which can be summarised through the following equation:
where E r jk (E w jk ) is the number of employees residing (working) in municipality j and working (residing) in municipality k. Unfortunately this kind of indexes, although extremely appealing from a theoretical point of view, often risk to be of small empirical momentum. The availability of reliable data on both area of residence and area of working, possibly at a high level of regional detail and for a relevant length of time can constitute a sensitive issue and can represent a serious stumbling block in the correct computation of the index.
The study of the impact of travel-to-work time on the implementation of public policies aimed at increasing the employment rate is the aim of a recent paper by group of researcher of the University of Wales Swansea (Latreille, Blackaby, Murphy, O'Leary, and Sloane (2006) ); the core of the paper is targeted at the definition of the relationship between wages and commuting distance. As we will see in the next section, this kind of relation can be considered as a corner stone in the literature on travel-to-work time.
Finally it is worth to mention that most of the relevant literature focusing on the role played by commuting time in the labour market, can be reconducted to the branch of economics known as urban economics. A relevant example is given by Brueckner, Thisse, and Zenou (2002) . Their model (which is presented at pure theoretical level, without any empirical analysis) tries to link workers' skill with physical space of cities. Such an approach is based on the idea that: "the force inducing the formation of local labor markets finds its origin in the skill and geographical heterogeneity of workers"
11 . For our purposes the interesting feature of this model consists in the fact that the labour market is seen as an oligopsony, in which each firm is considered as company town attracting 11 Brueckner, Thisse, and Zenou (2002), p.156. workers that also choose to reside nearby. The possibility introduced by this approach to study commuting time as a measure of skill distance between the the firm and the worker represents an interesting theoretical twists. The conclusion reached by the authors is particularly strong:"people who have low skills are those who live far away from jobs" 12 , which leads to the to emergence of "socioeconomics ghettos (...) as workers with poor skill matches are also those who incur the highest commuting costs" 13 .
Manning's Contribution
As already stated in the previous paragraph, models of monopsony power do not represent a particularly new feature in the economic literature. In past years several theories have been developed in order to link monopsony power to spatial distances, and therefore commuting time. The first, almost intuitive model we can refer to is that proposed by Hotelling (1929) .
This theory represents an extremely simple framework that has often been used as a stepping stone toward more complicated analyses. The model I would like to take as the main reference for my first chapter is included in this category. I am referring to the theoretical approach proposed by Manning (2003) . In the first part of his paper, in fact, the author tries to measure the extent of the bargaining power through the implementation of a model of worker search in geographical space.
In the paper there is no distinction between temporary and permanent workers. Manning explicitly specifies a utility function 14 , which presents a linear trade off between wage and commuting time.
As in Hotelling (1929) , the model assumes that workers are uniformly distributed in any point in space. This allows for the wage offer distribution to be thought as an function F(w) independent of the employer's location. A second, strong, assumption is that workers are assumed to be unable to change their residential location 15 . As previously stated, the model is one of job search, so that in order to close it the inclusion of the equations defining the dynamics of job offers arrivals is needed.
Defining the (independent of whether the worker is currently working or not) rate of arrival of job offers as λ, the arrival rate of job offers characterised by a utility v must satisfy:
12 Ibidem, p. 157. 13 Ibidem, p. 166. 14 Stutzer and Frey (2004) in analysing the loss of utility linked to commuting time in the German market also specify a utility function. Their approach, nonetheless, can be questionable, for their decision of making use of the variable "How satisfied are you with your job" as the dependent variable to be regressed on a set of variables (including commuting time) capturing job characteristics appearing to be a fragile construction.
15 Manning (2003) , p. 7.
which can be written in a more compact way as:
where the term λ A = (λ/α) plays a pivotal role in the definition of the degree of "thickness" of the market: the higher α and (or) the lower λ, the thinner the market. It is reasonable to fix a reservation wage. Including this element (b) the arrival rate of job offers (above b) can be more credibly defined as:
It can be proved 16 that the equations previously sketched define a framework in which the wage distribution across workers is increasing in commuting time, as long as ln (2), so as to be able to measure the dimension of the monopsony power. The suggested specification is:
But such a result implies that v L /v y = W , which is equivalent to assume that the ratio between the 16 Manning (2003) , pp. 36-42, offers a detailed proof of the validity of his assumptions. A detail analysis of this proof would go beyond the scope of the present paper.
derivative of the utility function with respect to L and the derivative with respect to y is equal to W. That is, this means that the marginal rate of substitution between leisure and income is equal to the hourly wage. And the justification for such an hypothesis relies on the idea that hours of work are a free choice for the worker.
The remaining part of the section is the devoted to the empirical estimation of such a relationship leading to the following main result: Commuting is only partially compensated by higher wages.
Several of Manning's assumptions will be used in the following pages.
The Model
The model studies the market during two periods of a potentially infinite horizon. The labour market is a duopoly and can be spatially represented as a mile long line. There are two identical firms (A and B) in the market, respectively located at each end of the line, so that the distance between the two is equal to 1. Differently from most of the relevant literature (see, among several others, Hotelling (1929) , Bhaskar and To (1999) , Bhaskar and To (2003) , Bhaskar, A.Manning, and To (2002) 17 ) I will not rely on the hypothesis that workers are uniformly distributed along the line.
Yet, in the present framework workers are pooled in a city (c), located between the two firms. The city is closer to firm A than to firm B. For the moment, this is the only asymmetry between the two firms. Following Manning (2004) , I will also assume that workers can not change their residential location 18 . The market is represented in Fig. 1 .
Firms produce an identical, homogeneous good making use of labour only. Each worker i is characterized by a certain ability level θ i . At the beginning of period t = 0 the ability of the workers is not observable by the firms. Firms rank workers' expected ability on the base of same uninformative prior so that the ability is initially assumed to be uniformly distributed in an interval 17 For a general discussion on Hotelling's model and its extensions, see Tirole (1988) , chapters 2 and 7 18 See Manning (2004), pag.7. As suggested by the same author, it can be interesting to introduce the possibility of a change in residential location, including some fixed moving costs. Glaeser and Kohlhase (2003) show some evidence on the fragility of such assumption, at least with respect to the American metropolitan regions. 19 : θ → U (0, 1). When the economy starts, at t = 0, both firms need to employ H j , j = A, B, workers. As we will shortly see, workers can be hired either on temporary or on permanent basis. I make here two assumption:
1. Workers' supply is limited, and the closer to 1 their (expected) ability, the better for the firm in terms of productivity;
2. Wages are sticky. A worker employed on a permanent position will not change her wage according to every change in her productivity, but only through to the internal bargaining process which may take place within the firm. In particular, I will assume that in every period the wage of worker i will be increased by a factor δτ i,j where τ i,j indicates the number of periods worker i has already worked for firm j. In some sense, δτ i can be seen as a premium for experience. Of course, at t = 0, δτ i,j = 0 for all workers and firms. I also assume that
Workers are characterized by a utility function which depends on wage and commuting distance.
In line with Manning (2003) I hypothesize the following linear relation:
where d i is the distance between worker i's residential location and the firm and α ∈ [0, 1] measures the cost of commuting .
I assume:
When unemployed, workers have a reservation wage r = 0.
Firms' Strategy in the First Period: Competition or Collusion
At t = 0, firms enter the market and observe a mass of workers. The firms know that:
1. Workers will not accept a job leading toward a negative utility. According to eq. (6), this means that for accepting a job from firm A, the worker must be offered at least w = αc;
2. If a worker is characterized by an expected productivity at least equal to θ ≥ α − αc, then firm B will find profitable to offer her a contract. Figure 2 illustrates the ability scale for workers. Workers with an ability θ < αc will not get any offer. Those with a ability θ ≥ α − αc will have some offers from both firms. Workers with an ability αc ≤ θ ≤ α − αc will get offers from firm A only.
Both firms produce according to the following production function:
where H j is the number of workers hired by firm j andθ j indicates their average ability. Of course the higher this average quality, the bigger the output. Firms' production is characterised by decreasing returns to scale.
Firms' problem consists in correctly identifying the "quantity"of H that guarantees profits maximisation in each period. Firms' strategy is given by a contract which specifies the wage and the length of the employment period. The duration of the contract can be either infinite, in case of a permanent contract, or equal to one period of time in case of a temporary one 20 . Given the impossibility for the firms to observe the actual ability of the workers, at the beginning of period 0 all the workers are hired with a temporary contract 21 . Firms can offer the same worker a temporary contract only once. If a worker is to be kept for more than one period he must be offered a permanent contract at the beginning of period 1.
Each firm would like to hire the best workers on the market. The two firms, having the same prior, may compete in order to guarantee themselves the best H individuals. Such a competition process starts with both firms offering workers the wage that make them indifferent between working or remaining unemployed, i.e. w = αc for firm A and w = α(1 − c) for firm B. Nonetheless, each firm has an incentive to deviate from this strategy, offering each of the top workers a small amount 20 For a similar assumption, see Berton and Garibaldi (2006) . 21 This assumption mimics what suggested by Blanchard and Landier (2001) , p. 5
Figure 2: Marginal Productivity of money above the "indifference"wage so as to attract them toward itself. It is evident that none of the firms can make losses when hiring these workers. Hence the maximum wage the firms can offer will be bounded above by worker's ability. We can summarize this concept through the following equation, which shows worker i offer:
with j = A, B
This competition "á la Bertrand"can only lead to a unique outcome: Firm A will hire the best H workers. The difference in the commuting time workers have to face can be exploited by firm A in order to systematically offer workers a slightly higher wage comparing to firm B. Hence, denoting the productivity of the best worker asθ, the maximum wage firm B will be able to offer will be:
and it will be always overcame by firm A's offer:
with A finding such a strategy profitable as long as: < α(1 − 2c).
If we define as θ the threshold value which indicates the productivity level of the less productive worker among the H hired by A we can rewrite A's production function as:
where we make use of the fact that :θ
which can obviously be solved as:θ
Applying a similar reasoning to firm B we get:
with α(1 − c) being the lowest level of productivity reached among those employed by firm B.
Hence, the two firms can be characterised by the following profit functions:
where the difference in the wages paid by the two firms is due to the fact that once firm A has cleared the market from the top workers, firm B is able to hire the "second best"group of workers.
But differently from firm A, firm B can pay its H workers the indifference wage, exploiting its oligopsonistic power.
*******
The outlined framework illustrates but one of the two options faced by the firms. In fact, firms can find profitable to refrain from competing on the best H workers. In particular firm A may decide to opt out of the competition in case the cost in terms of wages overcomes the benefit due to a higher productivity level. If this is the case, both firms will find optimal to offer the top quality workers a wage equal to the indifference one. Hence, in such a case the profit function of firm A will be:
in this case perfectly resembling firm B's one:
Firm B certainly benefits from such a strategy, for Π inequality holds we need to maximize the two profit functions, obtain the value functions and find the parameters satisfying the inequality. From the maximization of (16), neglecting all the terms involving , we obtain:
while the optimization value of (18) is:
where:
Plugging these values into the objective functions we can check that firm A will decide to compete if the following condition is satisfied:
The economic interpretation of the above condition is straightforward. The ratio on the left hand side of the equation can be actually seen as the benefit the firm gets in terms of productivity from hiring "first best workers"instead of workers which might lie on any point of the ability line.
Conversely, the term on the right hand side is the ratio between the marginal cost of hiring the top workers under competition and the marginal cost in case of collusion. Firm A will opt for competition as long as the benefit of such a choice overcomes its cost. Rewriting eq. (22) in a different way, we can define a new function φ as the benefit A gets from competition and interpret the role played by each variable in shaping firm A's decisions.
From equation (23) we can easily detect that the term raised at the power of β is larger than 1 if F > α. In this case the function φ is monotonically decreasing in β, while exactly the opposite Figure 3 : φ as β and θ Vary situation occurs in case F < α. If we focus on the first case, this result implies that a higher marginal productivity of the workers reduces the scope for competition. According to the first derivative of φ with respect to θ, the function is increasing in the ability level of the best workers as long as the following condition holds:
Hence competition is worth only if the difference in the ability level between the best workers and the others is relatively large. In the previous equation the difference between the LHS and the RHS is decreasing in β, confirming that if the marginal productivity of the workers is high, it compensates the difference in ability, making competition less attractive. Figures 3 and 4 show the behaviour of φ when we let some of the relevant elements of the functions vary and we fix the other parameters.
= 0.75; = 0.25; p = 1 
Second Period
According to the sign of equation (22), firms can behave in two opposite ways. In case φ happens to be negative, then the optimal strategy for both firms is to cooperate, agreeing on offering all workers a wage equal to the reservation wage. Of course, we are more interested in studying the situation in which firm A opts for entering a competition stage with firm B in order to guarantee itself the best H workers. As already shown, this happens only if φ can be proved to be larger than 0. Assuming this is the case, we observe that at the end of the first period, firm A hires the best H * A workers at a wage equal to With respect to the previous period, we observe a main difference. The ability of the workers hired by firm j in period t = 0 is now perfectly observed by the firm j (but not from the other).
Furthermore, for a certain share of workers, the actual ability level can be different from the expected one, and such a difference leads to a certain degree of dynamic within the model. For example, a worker which reveals an unexpected low ability level (below the firm's critical threshold) can be made redundant, while a worker initially employed by firm B can actually reveal an ability level such that she can be hired by firm A 22 . The rest of the paragraph will be devoted to the analysis of these dynamics.
Workers' Transition between Firms
A worker i originally employed with a temporary contract by firm A is by definition characterised by an expected ability level θ i ≥ θ. I will now consider two possible realizations of the ability (I will denote the realized ability level asθ i ).
• θ ≤θ i ≤ 1:
If the realized ability is included within the initially expected ability interval [θ, 1] , the outcome in terms of contract can be uniquely determined. The worker will be offered a permanent contract from firm A;
The worker reveals an ability level below the critical threshold θ. Given this finding, firm A prefers not to offer this worker any kind of contract and substitute her with a newly entrant 23 .
Nonetheless this worker is now of interest for firm B. It is therefore necessary to specify how the actual ability level of worker i is perceived by firm B. In particular I assume that firm B can not perfectly observe the actual ability of a worker previously hired by A. Firm B observes two different ability levels: on the one hand firm B can attribute to worker i the same prior which was originally indicated by firm A (θ i ). Yet firm B also observes a different signal: The ability level that the worker (or firm A on her behalf) claims to be the real one (θ i ). The firm can therefore identify the ability level of the worker on the base of the expected ability, given these two values. If firm B gives to the prior a weight equal to λ B , the expected 22 In a more explicit way, we can imagine that the realization of the ability is equal to the expected one plus or minus a small difference. Nonetheless, in the rest of the paper we will not formalize this hypothesis.
23 This particular assumption can be also found, for example, in Loh (1994) ability level (θ i,B ) for worker i can be summarised as:
A similar dynamics can be outlined for workers originally employed by B. In particular we can hypothesize the two following situations:
Worker i, with an expected ability level θ i ∈ [α(1 − c), θ], reveals an actual ability levelθ i included in the same interval. Such a worker is not of interest for firm A, and will therefore get a permanent contract from firm B.
•θ i ≥ θ :
The actual ability level of worker i is above θ. In such a case, worker i can look for a (better paid) job at firm A. Just as in the case discussed in the previous paragraph, there might be some differences in the way the discrepancy between actual and expected ability is perceived by the two firms. On the one, in fact, firm B is perfectly aware of the actual ability level of i. Hence, firm B would indeed be willing to offer i a permanent position. Nonetheless, B
can not prevent the worker from looking for a job at firm A. On the other hand, A can not perfectly observe the ability of worker i. Again, I will here assume that A will take its decision on the base of an expected value of i's ability (θ i ) with this expected value being given by a weighted average of the initial prior and the new ability level signaled by i.
I define the proportion of workers originally hired by A which might be now hired by B as h A H 0,A , with h A ∈ [0, 1] and I will denote that the amount of workers for which a transition from B to A is to be considered feasible as h B H 0,B .
From A to B
Firm B's strategy (i.e.,wage and duration of the contract to offer worker i) will depend on the value of λ B . In case λ B → 0, B perceives the ability of the worker in (almost) the same way as A,
implying an ability levelθ < θ. B can therefore assume that A will never be interested in i again and will be able to hire i under the standard conditions which already applied to all its workers when first employed: it will offer i a temporary contract with a wage equal to the indifference one,
In case λ B → 1, B needs to implement a different strategy. B assigns i an ability level equal to the prior, θ i ≥ θ, considering A's decision to make the worker redundant a mistake. B is interested in hiring i since her expected ability level is such to increase B profits. On the other hand, B is also aware that in future periods A may reconsider its decision and post a new offer for i. Hence, B's optimal strategy will consist in offering i a contract such that i will not reconsider her choice. From this point of view, the optimal contract is a permanent one (including in the wage the term δ, the tenure premium i could expect if hired by A) 24 . Such a strategy will be implemented as long as considered profitable, i.e. as long as the expected profits from permanently hiring i are higher than those firm B can obtain from refraining from employing the worker. In particular, at the beginning of period t = 1 the profit function in case B decide not to hire any new worker is 25 :
or, more simply:
Assuming that firm B can employ any worker at the reservation wage α(1−c), the profit function in case B decides to hire all the workers characterised, as i, by an ability level θ i > θ can be written as:
or, in a more compact way:
If we summarise the previous equation as:
and we compare it with eq. (27), we obtain that firm B will opt for hiring the hH 0,A workers coming from firm A as long as the following condition holds:
In the Appendix I prove that the above inequality can be satisfied under some general conditions.
For instance, if δ is small enough (and the difference between the ability level predicted by the prior and that one observed by firm A is large), the term on the RHS of eq.(32) is negative, so that the previous inequality is satisfied and firm B always hire the workers coming from A 26 . On the other hand, it can be proved that for 0 < RHS < 1 only new temporary workers can be hired with B not incurring in any losses.
26 The assumption that the return of seniority is relatively small is not particularly disturbing taking into account some of the results empirically obtained in the relevant literature. In particular the reference here is to Altonji and Shakotko (1987) and Altonji and Williams (1997) . Nonetheless, for a partly different result see also Topel (1991) .
From B to A
With comparison to the situation discussed in the previous paragraph, the potential changes in employment status and employer for the the individuals employed by B in t = 0 are characterised by a slightly different dynamics. The wage offered by firm A cannot simply be equal to the reservation one, but it needs to be linked to the ability of the worker, as analysed in the previous paragraph.
At the beginning of period t = 1, firm A lays off a share h A H 0,A of the previously hired workers, whose observed ability is below the initial threshold θ. The workers whose observed ability is confirmed to be within the interval θ ∈ [θ, 1] get a permanent contact, enjoying the "tenure premium"δ.
A's profit function at the beginning of period t = 1 is the following:
where the termθ i indicates the observed ability level of worker i. We can rewrite the above equation as:
Firm A can change this profit function by hiring the share of workers previously employed by B and which have revealed an abilityθ ≥ θ. Similarly to what already seen in the case of firm B, firm A can not perfectly observe the ability of workers previously employed by B. Hence, if worker i reveals an abilityθ i ≥ θ, firm A will perceive an ability:
Yet, differently from the previous case, if firm A believes that worker i is actually characterised by an ability level equal to the prior will refrain from hiring her, so that the the profit function will remain the one outlined in equations (33) and (34). The profit function in case A decides to hire the h B H B workers can then be expressed as:
which I will rewrite as:
Comparing the above expression with its counterpart for firm B, eq. (30), we can immediately notice that the wage potentially offered to h B H B depends on the ability of these workers. If firm A decides to employ these individuals, it will have to guarantee them a wage which takes into account the ability revealed by these workers to firm B. On the other hand, the fact that a wage competition for these workers would always end with firm A's offer prevailing on firm B's one, given the difference in commuting time the workers have to incur, firm A can hire the the N 0,B workers with a temporary contract, in order not to keep them in case they reveal an ability which is actually below the original A's threshold θ. Of course such a strategy will be implemented as long as the profit function outlined in eq. (37) overcomes the one presented in eq. (34), i.e as long
Rewriting the last condition for λ A we obtain that firm A will employ the workers from firm B iff:
Given λ A ∈ [0, 1], it is evident that the higher the value of the denominator, the wider the range of values for which the above inequality is satisfied. Of course, for the denominator to be greater than the numerator, we simply need Π Summarising, we can say that for any value of Π h 0,A ≥ 0 firm A will always find profitable to hire the new temporary workers.
Effects of a Change in the Employer
The dynamics outlined in the previous sections affect wages and commuting times of those workers that may experience a change in the employer. Tables 2 and 3 
Perm. Those workers which experience a change in their employment status are subject to a change in their wages and commuting times. Taking into account the analysis of these elements that was outlined in the previous paragraphs and the utility function presented in equation (6) we can summarise these changes in terms of changes in the utility of the workers, along with the changes in utility experienced by the workers that have not changed employer. Table ( 3) illustrate these changes.
Evidently, workers moving from B to A experience a positive change in their utility, while those moving from A to B are subject to a negative change (by construction it must be true that α ≤ θ i ).
Furthermore a worker hired by B at time t = 0 only moves to A if the premium he gets in terms of ability related wage overcomes the loss of the permanent premium i.e., ifθ i − α ≥ δ. This implies that the actual ability level of worker i needs to beθ i ≥ α + δ. Similarly, for the model to be in equilibrium in period t = 0 we need that if i is hired by A it must be true that θ i ≥ α, otherwise i would prefer getting a job from B 27 . 
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The Dataset and Some Basic Facts
The dataset I used is based on the UK Labour Force Survey and covers an eleven-year period, from 1994 to 2004. The Quarterly Labour Force Survey (LFS) is a quarterly sample survey of households living in the UK. Its purpose is to provide researcher with periodical statistics on the UK labour market. The LFS is based on a random sampling procedure which makes it representative of the whole population of United Kingdom. Each quarter's LFS sample of 60,000 private households is made up of 5 'waves', each of approximately 12,000 households. This means that every individual in the sample is generally interviewed for 5 quarters in a row before leaving the sample. Furthermore their ability level. A simple extension of the model would imply the introduction of a higher degree of differentiation within the labour force. In particular, if we define the high ability workers, i.e those individuals whose ability is above a certain, endogenously determined threshold and for which firms can effectively compete as H i , i = A, B, we can characterise the remaining share of the labour force as L i . These "low ability"workers are always offered their reservation wage and firms do not compete for them (an example of a similar characterisation, although in a different context can be found in Mookherjee and Ray (2005) ). The production function becomes:
where the termθ still refers to the average ability level of the H workers. The L workers are necessary for the firm, but the production level is not affected by their ability. The introduction of this new source of differentiation among workers leads to a few changes in the formulation of the equilibrium conditions characterising firms' decisions to collude or compete during period t = 0. The main difference is given by the introduction of a new parameter, θm which indicates the lowest ability value achieved by the workers hired by firm B. By construction θm ≥ α(1 − c). All the workers with an ability θ i < θm will be considered as L. It is still true that workers with a productivity θ < αc will not get any offer. Those with a productivity θ ≥ α − αc will be have some offers from both firms. Workers with a productivity αc ≤ θ ≤ α − αc will get offers from firm A only. With respect to the dynamics outlined in section §2.2, it can be noticed that as long as we do not allow for the possibility for any L worker to actually reveal an ability above any of the critical threshold θm or θ, nor for the H individuals to prove to have a θ below θm, none of the results obtained in the preceding paragraph and summarised in tables 3 and 4 changes. Furthermore, the extension of the previous model in order to include these possibilities would simply imply a replication of equilibria. This case would lead us beyond the scope of the present paper and will therefore be neglected.
it is of particular relevance for our purposes to note that it is possible to identify individuals across different quarters 28 . All the data I used refer to the September-November quarters. In those surveys all the standard variables on worker's life (such as age, sex, education, type of employment and so on) are complemented with other sets of information on worker's activity which proved to be of particular interest for our purposes and generally not available in other quarter surveys. This is the case, for example, for the variables which refer to commuting time. I focused on individuals in their first and fifth quarters, merging the two waves in a unique file, so that every individual (and every variable referring to him) is observed twice, with a one-year lag between the first and the second of contract it has been necessary to implement a propensity score matching procedure 29 . Thanks to this procedure, in fact, we can take into account the differences which characterise the two subsamples of workers in terms of individual and job characteristics 30 . The result of this analysis is shown in Fig.5 .
It can been easily seen that, even after controlling for a large set of characteristics 31 the wage distribution (red line) of temporary workers appear to significantly differ from that of the permanent ones. This result is two-folded. On the one hand, it is generally in line with most of the relevant 29 The propensity score matching procedure has been implemented according to Leuven and Sianesi (2003) . 30 For a theoretical discussion on propensity score matching see Caliendo and Kopeinig (2005) and Caliendo and Hujer (2005) . An introduction to PS estimators with continuous variables can be found in Angrist and Krueger (1999 ), pp. 1319 -1320 . 31 The set of variables included in the propensity score matching regressions consists on: age, race, marital status, number of children, education, region of work, union membership, managerial duties, sector and whether the contract is full-time or part-time. With particular respect to the relation between wages and commuting time, a few aspects are worth to be noticed from the analysis of the previous tables:
1. On average commuting time is shorter for permanent workers than for temporary ones. The average for permanents is: 27.19 mins per day, while for temporaries is 29.94. The difference is statistically significant at 95% level of confidence;
2. If we focus on wage, the difference between the wages of temporary workers and permanent ones is statistically significant, as it is the one between permanent and matched;
Furthermore, table 5 provides us with some descriptive statistics on the two variables under analysis, summarising the patterns in wage and commuting time characterising the workers who have experienced a change in employment status and/or in employer between time t − 1 and time t.
32 Although in my analysis I will try to avoid to take any "qualitative"variable into consideration, it is interesting to note that 45% of the temporary workers included in my dataset declares to work temporarily because was not able to find a permanent employment. (c) A change from temporary to permanent contract leads to a reduction in the commuting time, but in this case as well the test for significance does not lead to a rejection of the hypothesis that the change is equal to 0.
Empirical Results
The model presented in section 3 and the descriptive statistics outlined in the previous section suggest a number of hypothesis that need to be tested. In particular, I am interested in studying the dynamics of wages and commuting times for those workers that experience a change in employment status and/or in employer during the two periods of analysis. Focusing first our attention on wages we can note that the model predicts a negative change in wage for workers moving from firm A to firm B and a positive one for those experiencing the opposite shift. Furthermore, it also suggest that a simultaneous change of employer and contractual status can only be achieved by (some of the) workers moving from A to B, for an individual moving from B to A being always offered a temporary contract.
As a first step I try to identify the variables that may affect the probability of observing a change in the working situation of an individual. The first column of Table 6 shows the result of a probit regression, where the dependent variable is a dummy which takes value 1 in case the individual has experienced a change from a temporary job to a permanent one between period 0 and period 1. Columns 2 refers to the same kind of analysis with respect to a dummy variable which takes value 1 in case the individual has experienced a change in employer in two subsequent periods of time. In the last column the dependent variable is given by the interaction term identifying workers which have experienced a change from a temporary to a permanent employment with a Significance levels : * : 10% * * : 5% * * * : 1%
Other controls are: 7 race dummies, 10 sector dummies,14 regional dummies, 10 year dummies different employer. All the variable used as regressors refers to time t − 1 and the coefficients are to interpreted as marginal effects to the probability of observing the dependent variable achieving value 1.
The table does not present particularly surprising results. The probability to observe a change in job status (in terms of contract length and/or employer) is negatively related to the wage level achieved in t − 1 and positively (but not for the interaction term) with commuting time. Changes are negatively related to age and tenure, while having held a part-time contract strongly increases the probability of a shift in the employment status.
As stressed since the introductory part to this paper, the relation between commuting time and wage plays a key role in the understanding of the dynamics of job changes suggested by the model. Table 7 Understanding the effects of commuting time and of holding a temporary contract on the hourly wage is pivotal for the sake of our empirical analysis. Deepening the knowledge of these relations is the aim of table 8. The rest of the analysis will be based on the study of a linear model in which the log of hourly wage is regressed against the same control variables presented in the previous table but the set of regressors is augmented by some new terms. The specific aim of these new variables consists in capturing the changes on wage related to the changes in the employment status suggested by the proposed model. This approach can of course present some weaknesses. In particular, it Other controls are: 7 race dummies, 10 sector dummies, 10 year dummies can be noticed that the bulk of the analysis is focused on the parameters referring to those workers who have experienced a change in their employment status. Taking this fact into account would suggest the need for an investigation of the presence of sample selection bias and the application of complicated econometric procedures to correct for this possible source of distortion (the reference in this case is of course to the procedure suggested by Heckman (1979) ). Nonetheless, at this stage of analysis, a simpler approach can be preferable. The model sketched in section 2 is characterized by a high level of simplicity, so that its main findings can be easily manipulated and tested making use of basic econometric tools. Furthermore, the size of the dataset described in the previous section should help us in avoiding the occurrence of relevant bias in the estimated coefficients 33 .
In 1. From temporary to permanent, for some of the workers going from A to B;
2. From temporary to permanent, within the same firm (A or B);
3. From temporary to temporary, with such a change a change being possible for workers moving from A to B and from B to A.
Focusing on the first and the third sub-points, the we can try model the way wages and commuting times change in relation to the change in the job status. In particular the linear relation (that is here outlined with respect to wages) for individual i at time t can be defined in the following way:
where our dependent variable is given by the logarithms of wage at time t. The set of regressors consists on several standard variables (age of the individual, some other personal characteristics, several sector, regional and year dummies etc. 34 ) among which we can isolate the dummy TEMP/PERM, that takes value 1 for those workers having experienced a change from a temporary contract to a permanent one, 0 otherwise and the dummy TEMP/TEMP which on the other hand takes value 1 for workers hired with a temporary contract in both periods of time 35 . Macroeconomic aspects that can somehow affect the dependent variable are meant to be captured by the annual, regional and sector dummies. Given this specification, it is possible to include in this framework the effect of a change in employer, simply adding a new term to the previous ones. Formally, our equation would now become:
where the term β 3 gives us the impact on the wage of the dummy variable DIFF EMPL, which takes value 1 for those workers who have been hired by two different employers in the two subsequent periods. The complete specification of the model can obtained noticing that in order to isolate the influence of the simultaneous change of contractual status and employer we can create two interaction variables. For instance, combining the dummy variables TEMP-PERM and TEMP-TEMP with the dummy DIFF EMPL and introducing this new dummies into our equation
we obtain the following, final specification:
The second column of table 8 reports the results of the OLS regression performed on eq. 41.
A change in employer is associated with an increase in hourly wage, but the coefficient is not statistically different from 0. Furthermore this result is overruled when change in employer is also 34 The entire set of regressors is outlined in Appendix 2. 35 Ideally it would be particularly interesting to perform the same kind of analysis on the first differences of the variables under analysis. Nonetheless, it must be taken into account that such a procedure would in this case lead to extremely fragile results, for the panel dimension of the dataset being extremely limited. Other controls are: 10 individual variables, 7 race dummies, 10 sector dummies, 10 year dummies associated to a change in contract length (from temporary to permanent). The parameter related to this variable tends to confirm the theoretical finding suggested in §2.3.2 and summarised as point 3 of table 3: a worker moving from one firm to another also shifting from a temporary to a permanent contract should observe a reduction in her net utility, due to a decrease in the wage. With respect to to the parameter characterising those workers keeping a temporary job although with a different employer, the theory does not suggest us a well defined expectation. In the model, the net result of such a change in terms of worker utility, in fact, depends on the direction of the change of employer, whether toward or from the firm closer to the city. The possibility to empirically investigate these shifts is the aim of columns 3 and 4 of table 8. In the former, the interaction terms between changes in contracts and changes in employers are substituted by four new variables obtained interacting the dropped variables with two dummies indicating a positive or a negative change in the commuting time between periods t and t−1. The analysis of the parameters of the new variables allows us to be more precise on estimating the changes theoretically suggested by table 3. In particular, the results previously presented with respect to workers which have experienced a shift from a temporary to a permanent contract tend to be reinforced. Changes from temporary to permanent with a simultaneous increase in commuting time are still related to a decrease in wage, implying an overall reduction in workers' utility. With respect to those workers which have changed employer but still work under temporary contracts, the proposed regression does not suggest a clearcut pattern of changes in terms of wage. The coefficients of these terms are in fact not statistically different from 0 and shew a negative sign, while the coefficient of the dummy for a simple change from a temporary contract to another temporary is positive, although also not significant.
The final column of table 8 presents the result of regression in which all the possible interaction terms and variables are included in the set of regressors. The results of the analysis based on this "kitchen-sink"approach once more confirm the main findings of the previous stages: Hourly wage appear to be positively correlated to an increase in commuting time and with a shift from temporary to permanent jobs, in line with what suggested by the theory of compensated differentials on the one hand and by a consistent amount of literature on temporary contracts on the other 36 . Nonetheless, also in this specification the parameter relating wages to a simultaneous change in employer and from temporary to permanent status is negative and statistically significant. Once more the pattern suggested by the model, in which a firm is able to attract workers from the other even if changing job implies a decrease in the utility of the workers tends to be confirmed. It is important to underline that several of the implications suggested by the model, including the one discussed above directly come from the strong assumption of a "duopsonistic"market. The consequences of the introduction of this hypothesis, leading toward a framework in which the best (in terms of commuting time)
firm can easily attract all the best workers while the other firm can still pay its employees the reservation wage only, appear to be at least partially confirmed by the empirical analysis presented in this section. In particular the effects of a change of employer and contract duration on worker's utility move in the direction predicted by the theory and give the hypothesis of the existence of a non-competitive labour market some momentum.
Conclusions
The aim of this paper consisted in empirically estimating the presence and the extent of monopsony power in the UK labour market. Particular emphasis was posed on the analysis of the relationship between monopsony power and the use of temporary contracts. I try to study the size and the scope of monopsony power through the investigation of the commuting time which relates to different kinds of workers. Using a dataset based on the UK Labour Force Survey and covering an eleven-year period, 1994 to 2004, I was able to deeply investigate the relation between wages and commuting time among workers using the separation between temporary and permanent contracts as an additional degree of differentiation among individuals.
The simple descriptive analysis conducted in section 3 suggested the existence of some interesting patterns that can not be easily reconciled with the hypothesis of perfect competition in the labour market and with the assumption of compensating differentials as implied by Rosen (1987) .
In particular, temporary workers seem to face worse job condition in terms of wage and travel-towork distance with respect to their permanent counterparts. This mere observation was taken as a starting point for the development of a simple two-period model based on the assumption of a duopsonistic labour market, in which firms can offer either temporary or permanent contracts, workers are characterised by a certain ability level and the only original source of asymmetry between the employers is given by the difference in commuting time workers have to face in order to reach the firm. Letting firms compete for the best (in terms of ability) workers on a two-period time base leads to the definition of a number of equilibria. In particular, the model suggests that workers which have been employed on a temporary base for a firm can subsequently get a permanent job from the other employer under the condition of a lower wage and a longer travel-to-work distance.
The opposite patterns in terms of salary and commuting time characterise the individuals that happen to change employer but still stick in a temporary employment.
The last section of the paper is devoted to an empirical analysis of the data, aimed at testing the findings previously sketched. After having studied the determinants of the emergence of temporary contracts, the focus is on the dynamics of wages and commuting time with respect to those individuals which have experienced a change in their labour condition during the two periods of analysis. The results of the study, conducted via the inclusion of several interaction terms in the set of regressors explaining the dynamic of wages, tend to confirm some of the conclusions suggested by the model. In particular, for those individuals which change employer, shifting from a temporary to a permanent contract the results of the proposed regressions suggest a well defined pattern characterised by a reduction in the wage corresponding to a simultaneous increase in travel-to-work distance. The dynamic related to those workers which shifts from a temporary contract to another temporary one is less clear. The results of the model are not rejected by the empirical analysis but certainly need further investigation and stronger support. This last remark suggests a first area of further research from both a theoretical and empirical point of view. The extension of the model briefly discussed in the footnote 27 represents another stepping stone toward a more complete analysis of the labour market. 
Taking into account the fact that λ B is to be interpreted as a probability, it must be true that Applying a similar reasoning, we can see that, on the other hand, both N and D being negative represents a condition for B for only hiring new temporary workers. In this case the fact that RHS > 1 does not introduce any binding constraint.
